/' 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Cust Item In: 


Customer: 


;, 


, 111111111111 11111 11111111111111 11I1,!=:j( 
=-=====-===-p-=age=1 


'~ 


Accept 
111111111111111111111111111111111111111111111111111111111111 


111111111111111 


11111111111111/ 


Item lD: 
D412-664-203 


Revision ID: 
~, 


Item Name: 
Crosstube Aft 


Start Date: 
5/10/2011 
Start Qty: 
1.00 


Required Date: 5/18/2011 
Req'd Qty: 1.00 


-'Work 
Order ID 
69360 


Tu"esday, May 10,2011 
7:45:09 AM 


Reference: 


Approvals: 
Process Plan: 


QC: 
c:L 
\ 
" 


Date: _IJIDSijO 
Tooling: 


pate:___ 
SPC (YIN): 


_~_ 
Date:_~_ 


Date: 


Run 
Start 
_1111111111111111111111111 


Stop 
1111111111111111111111111 


Memo 
0,0.0,.: 
,'::, 
' 
Ob'" 


PhotocopybluefIl~ 
and create labels as per PPP 0412-664-203 
CH~ 
.:;..:l-: 
~ 
'''.•. 


OOCUMENT 
CONTROL 


Reject 
- Insp. 
Number 
Stamp 


11 
-.J 


Tool # 
Plan 
Accept'" 
Reject 
Code 
Qty 
Qty 
ToollD 
Set Up/ 
Run Hours 


0,00 


,1 


I' 
1 
I 


Operation 
Description 


Revision Nbr 


E 
' 


100 


Sequence ID/ 
Work Center lD 


! Draw Nbr 
I 
! D412-664-243 


.. 
1/11111111111111111111111 
:;qc'," 


" "Ddcti~~nt 
Con;rol 
, 
: 
- 


.~-~-... 


110 
\ 
' 
0,00 


1111111111111111111111111 
' 
Packaging 


Packaging 


Packaging 


Memo 
,000 


/1- 7-/2 


120 
0.00 


BENDING 
MACHINE 
- CROSSTUBES 
~ 


Memo 
0,00 
- 
, 
- 


Bend tube as per Owg 0412-664-243 
using CNC bender program 412-aft and 
FolioFTOIO 
' 


,-,' 
------- 
... 
\ ~~~~t. D .( 
l 'Y,' 
. 
r 


1111111111111111111111111 
CNC Bend 2 


CNC Alpha 160 Bender 


, 
\ 


_.::;'J/:..-'. 
_ 
-.0...- 
_ 
.-;:'-, 
, 
.' 
. _. 
~- _ _ 
.••,£- ...•,. " 
.-" 


;F7--/2- 


• 


W/O: 
..• 
WORK ORDER CHANGES 


/ 
Approval 
, 
Approval 
DATE 
STEP 
PROCEDURE 
CHANGE 
~) ~•.. 
By 
Date 
/Qty 
Chief Eng I 


•.•• 
~. 
> 
.I 
':' 
Prod Mar 
QC Inspector 
• 
- 
'\ 
,- 
. 
, 
/ 
~ 
- 
~ 


'. 


, , 
- 


.•.., 
. 
'i' 


, . 


Fault Category: 
_ 


f 


I 


Dart Aerospace 
Ltd 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


NCR: Yes No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


." 


" 
• 
NOTE: [!)ate & initial all entries 
• 
.", 
H:\W<1RMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 
, 
~ , 
. 
".<;;' 
:? '" 
' 


~. 


Page 2 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Cust Item ID: 


Customer: 


111111111111111 


111111111111111 


Start Date: 
5/10/20 11 
Start Qty: ' 1.00 


Required Date: 5/18/2011 
Req'd Qty: 1.00 


Reference: 


••• 
1.•. 
~ 
";:,~ 
---,------------------------------------------ 
-----, 
- 
~ Work Order ID 69360 
f. 
11111111111111111111111111111111111 
T~"esday,M~ 10)2011 7:45:09AM .,' 


. 
1 
.. 
't. 


Item ID: 
~412-664-203 
Accept 
111111111111111111111111111111111111111111111111111111111111 
Revision ID: 
.i 
- ,~,_/ 
Item Name: 
•.' Crosstube 
Aft 


r 


Approvals: 
Process Plan: __ 
.___ 
Date: 
__ Tooling: 
~. 
QC: 
Date: 
SPC (YIN): 


____ 
. Date: 
_ 


___ 
Date: 
_ 


Run 
Start 
1111111111111111111111111 


Stop 
/111111111111111111111111 


Sequence IDI 
Work Center ID 


130 


1111111111111111111111111 
QC 


. 
,Quality 
Control 


Operation 
Description 


QCI5- 
Crosstube 
Dimensional 
Check 


Memo 


Set Upl 
Tool ID 
Run Hours 


0.00 


Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


140 
0.00 


1111111111111111111111111 
Crosstubes 


3-SCRIBE 
PART # & BATCH # 


4-Deburr & Inspect for surface damage. 
Repair damage within limits as per 
Dwg D4 I2-664-243 


I-Drill pilot holes in tube as per Dwg D412-664-243 
using drill Jig DT8550 & 
DT855 Iand drill table DT8577 using #9 holes as per QSII 0 to install towers. 


0.00 


2-Ream hole to finish size in tube as per Dwg D412-664-243using 
drill Jig 
DT8550 & DT8551.Check 
dimensions 
between holes, both sides on both cuffs, 
to ensure alignment 
with saddle holes . 


Memo 
Crosstubes 


.. 
. 
;, 


Crosstubes 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Oty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
OC Inspector 


Fault Category: 
_ 
Part No: 


Resolution: 


PAR#: 
_ 
NCR: Yes No 
DOA: __ 


Disposition: 
QA: Nle Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
OC Inspector 
Chief Eng 
Chief Eng 
Date 


- 


~ 
. 


'" 
NOTE: ~ate & initial all entries 


• H:\fFORMS\Ouality 
Assurance\approved 
OA\NCRWO 
RevE 


_., 


J; Work Order ID 69360 


. TU'esday,May 10,2011 
7:45:09 AM 


Item In: 
D412-664-203 


Revision ID: 


Item Name: 
Crosstube Aft 


Start Date: 
5/10/2011 
Start Qty: 
1.00 


Required Date: 5/18/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111 
1111111111 1111 I11I 


Accept 
1111111111111111111111111111111111111 
11I11111111111111111111 


Cust Item ID: 


Customer: 


Page 3 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111. 


Approvals: 
Process Plan: 
Date:__ 
Tooling: 


QC: 
~. 
Date: __ 
SPC(Y/N): 


___ 
Date: __ 


__ 
Date: __ 


Run 
Start 
1111111111111111111111111 


Stop 
11111111111111 III11111111 


Sequence ID/ 
Operation 
Work Center ID 
Description 


150 
Cross tubes Chemical 
Conversion 


1111111111111111111111111 
HandFXtube 
Memo 


Hand Finishing 
Crosstubes 


Set Up/ 
Tool In 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Run Hours 
Code 
Qty 
Qty 
Number 
Stamp 


0.00 


160 


1111111111111111111111111 
QC 


Quality Control 


QC3- Inspect Part Finish 


Memo 


0.00 


0.00C;; \',,~u+-\lc( 


170 


1111111111111111111111111 
QC 


Quality Control 


QC5-lnspect 
part completeness 
to step on W/O 
0.00 


Memo 
0.00 
-(iiL - 
- 
---- 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
OC Inspector 


Fault Category: 
_ 
Part No: 
PAR #: 
_ 


Resolution: 
_ 


NCR: Yes No 
DQA: __ 


Disposition: 
QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
OC Inspector 
Chief Eng 
Chief Eng 
Date 


.. 


NOTE: 0ate & initial all entries 


H:\fFORMS\Ouality 
Assurance\approved 
QA\NCRWO 
RevE 


;' 
~ Work Order ID 69360 


TUf?sday,May 10,2011 
7:45:09 AM 


Item In: 
D412-664-203 


Revision ID: 


Item Name: 
Crosstube Aft 


Start Date: 
5/10/20 11 
Start Qty: 
1.00 


Required Date: 5/18/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111III 


Cust Item ID: 


Customer: 


Page 4 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: 
Date:___ 
Tooling: 


QC: 
Date: 
SPC (YIN): 


___ 
Date: 


__ 
Date:_~~_~ 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence IDI 
Work Center ID 


180 


1111/1111111111111111 
1111 
Outsource2 


Operation 
Description 


Outsource 
process - NOT per QS1038 4.1 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


Tool In 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


Outsource 
process - NOT 


190 


111111111111111111111 
1111 
Packaging 


Packaging 


200 


1111111111111111111111111 
QC 


Quality Control 


Liquid PenetranU~pection 
as per QSI 0380r 
Issue P/O: I L{l/"If ~ 
LPI as per ASTM 1417 
Level 2 Attach copy of NOT results to work order 


0.00 


Packaging 


Memo 
0.00 


Inspect for transit damage 
Ensure copy of NOT results attached to work order. 


QC5- Inspect part completeness 
to step on W/O 
0.00 


Memo 
0.00 


Inspect for damage & ensure results are as per Owg 0412-664-203 


Dart Aerospace 
ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mgr 
QC Inspector 


Date: 
_ 


Date: 
_ 


DQA: __ 
NCR: Yes No 
Fault Category: 
_ 


Disposition: 
QA: NlC Closed: 
Resolution: 
_ 


Part No: 
PAR #: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, 


. 
. 


NOTE: Elate & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


-' .Work Order ID 
69360 


Tl1esday, May 10,2011 
7:45:09 AM 


Item In: 
D412-664-203 


Revision ID: 


Item Name: 
Crosstube Aft 


Start Date: 
5/10/20 11 
Start Qty: 
1.00 


Required Date: 5/18/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 


Customer: 


Page 5 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


- ----, 


I 


Approvals: 
Process Plan: 
Date: 
Tooling: 


QC: 
Date:___ 
SPC (YIN): 


Date: 
_ 


___ 
Date:_~_ 


Run 
Start 
/111111111111111111111111 


Stop 
/111111111111111111111111 


Sequence ID/ 
Work Center ID 


210 


Operation 
Description 
Set Up/ 
Run Hours 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


1111111111111111111111111 
SprayPaint 


Spray Painting 


SprayPaint 


Memo 
0.00 


I.Prime 
inside and outside crosstube 
as per QSI 005 4.2 


2-Paint outside crosstube 
with White Imron as per DEO D412-664-243 
and QSI 
0054.2 


PRIME: 
"'\.. ~ \0\ 


Start Time:_~\. 
\: 
0 " 
Fininsh Time: 
PAINT: 
-- 
{'),..O 


Start Time:.__ 
\ \' 
0'K 
Finish Time: __ 


Memo 
0.00 


Then, Wrap in plastic bag to protect from scratches 


220 


1111111111111111111111111 
QC 


Quality Control 


QCI4- 
Inspect Spray Paint 
0.00 
of 
ZI 
(fJ 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Resolution: 
Disposition: 
_ 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 
NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 


Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Section A 
Initial 
Action Description 
Sign & 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
.. 


> .. 


NOTE: Date & initial all entries 
, 
H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


. 
~ ~Work Order ID 69360 


THesday, May 10,2011 
7:45:09 AM 


Item ID: 
D4 I2-664-203 


Revision ID: 


Item Name: 
Crosstube Aft 


Start Date: 
5/10/2011 
Start Qty: 
1.00 


Required Date: 5/18/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


11111111111111I 


1111111111111111111111111111111 
1111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 


Customer: 


Page 6 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: __ 
_ 
_ Date: _ 
Tooling: 


QC: 
Date: 
SPC (YIN): 


___ 
Date: 
_ 


___ 
Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1/11111111111111111111111 


Sequence ID/ 
Work Center ID 


230 


1111111111111111111111111 
Crosstubes 


Crosstubes 


Operation 
Description 


Crosstubes 


Memo 


Assemble 
as per Dwg 0412-664-203 


Set Up/ 
Run Hours 


0.00 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


240 


1111111111111111111111111 
QC 


Quality Control 


1- Lightly scuff the bonded area using a 320 grit sand paper and clean the area 
with 41058 wash 'n' wipe 


2-!nstall support with magnobond 
as per QS! 
I 
dh re 
r for 12 Hrs 
AIR 
6398 Magnobond 
Batch: 
Expiry Date: 


3-!nstall chafing shield and clamps as per OEO 0412-664-243 
using installaition 
jig OT9024 
Torque clamps to 80-100 in lb. 


AIR 
Proseal batch: \t.~)-3~ 


QC5- Inspect part completeness 
to step on W/O 
0.00 


Memo 
0.00 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


- 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition:' 
QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


.;. 


NOTE: Date & initial all entries 


" 
< 
H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


r 
- 


I 
. 
. .Work Order ID 69360 


Tuesday, May 10, 20ll 
7:45:09 AM 


Item ID: 
D412-664-203 


Revision ID: 


Item Name: 
CrosstubeAft 


Start Date: 
5/10/20 11 
Start Qty: 
1.00 


Required 
Date: 5/18/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 


Customer: 


Page 7 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: 
_ 
Date: __ 
Tooling: 


QC: 
Date: __ 
SPC (YIN): 


___ 
Date: __ 


__ 
Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence IDI 
. Work Center ID 


250 


1111111111111111111111111 
Packaging 


Packaging 


Operation 
Description 


Pick Kit 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


ToolID 
Tool # 
Plan 
Code 
Accept 
Reject 
Reject 


Qty 
. TY J 
Number 
_ ~IIbft.s 
_. 


Identify and pack for shipping as per PPP D412-664-203 
******Ensure 
tube is not packaged 
if curing time is less than 12 hrs, see step 27 
for application 
time & date ******* 
Time & date ofpackaging: 
_ 
Location: 
_ 
. 


260 


1111111111111111111111111 
QC 


Quality Control 


270 


1111111111111111111111111 
Packaging 


Packaging 


QC4- 100% Inspect kits for completeness 


Memo 


Packaging 


Memo 


0.00 


0.00 


0.00 


0.00 


Dart Aerospace 
Ltd 


W/O: 
· WORK ORDER,-CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
Qty 
Approval 
Approval 
By 
Date 
Chief Eng / 
Prod Mgr 
QC Inspector 
, 


. 


.f 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 


Resolution: 
Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 


Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 8 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 
. 


NOTE: Elate & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


==;=~== 
" .Work Order ID 69360 
Tuesday, May 10,2011 
7:45:09AM 


Item In: 
D412-664-203 


Revision ID: 


Item Name: 
Crosstube Aft 


Start Date: 
5/10/2011 
Start Qty: 
1.00 


Required Date: 5/18/2011 
Req'd Qty: 1.00 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item In: 


Customer: 


Page 8 


Setup 
Start 
1111111111111111111111111 


Stop 
1I11111111111111111111111 


Reference: 
" 


Approvals: 
Process Plan: 
Date:__ 
Tooling: 


QC: 
Date: __ 
SPC(Y/N): 


___ 
Date: 


_ 
_ 
Date:__ 
_ 


Run 
Start 
1111111111111111111111111 


Stop 
11111111111111 III11111111 


Sequence IDI 
Work Center ID 


280 


111111111111111111111 
1111 
QC 


Quality Control 


Operation 
Set Upl 
Description 
Run Hours 


QC2! - Final Inspection 
- Work Order Release 
0.00 


Memo 
0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 
- 
----1112h~ 


/ t(-V1-(jI-S 


,i 
I 


Dart. Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Pieklist Print 


Tuesday, May la, 2011 7:45:06AM 


Work 
Order 
ID: 
69360 


Parent 
Item: 
D412-664-203 


Parent 
Item Name: 
Crosstube 
Aft 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 
StarfDate: 
5/10/2011 


Start Qty: 1.00 


Required 
Date: 5/18/2011 


Required 
Qty: 1.00 


Comments: 
IPP Rev:ED04.02.16DReformat; 
Added 03189-1 DKiDS 
IPP Rev:F 
06-03-29 
Remove Coments on Pick List 
JLM 
IPP Rev:G 
06.12.08 
perECN 
886 
EC 
IPP Rev:H 
07-04-30 
As per Rev D 
JLM 
IPP Rev:I 
08-06-12 
add comment in seq. 21 
DD 
verified by:EC 
IPP rev 
G 
11.04.21 
DEO D412-664-243-E-l 
EC 
verified by:DD 


Component 
Item ID/ 
Replacement 
Mfg/ 
Bin 
Primary 
Last 
Route 
Unit of 
Qtyon 
Qty per Kit 
Total 
Qty 
Date 
Status 
Item Name 
Item 
ID 
Purch 
Item 
Location 
Location 
Seq ID 
Measure 
Hand 
Qty 
Issued 
Issued 


D412-664-203TRN 
Manufactured 
No 
fj£q:y]-::::t 
110 
Each 
11.0000 
1 
I 


111111111111 11111 111/1 111/ 11111111111111111111111111111111111111111111111111111111111 
1111111111 ---t9~1-7-/2- 
Crosstube Turning Detail 


Location 
.!&£.Q!y 
Loc Code 


LG 
6 
69249 
1 
69250 
1 
69251 
1 
69252 
1 
69253 
1 
69302 
I 


LG003 
5 
67272 
1 
67273 
1 
69247 
1 
69248 
I 


D2;9~ 


69254 
1 
~ 
Manufactured 
No 
230 
Each 
21.0000 
t1'i 
'. 
-l 


1111111111111111111111111111111111111 
111/1111 
1111111111 
.~ 
L( --Q:1: 
..:z..2.. 
Support 


Location 
Loc Oty 
Loc Code 


LG052 
21 
58356 
3 
67742 
18 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mgr 
QC Inspector 


.' 


Fault Category: 
_ 
Part No: 
PAR #: 
_ 


Resolution: 
_ 


NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


" 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
.r.; 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Section A 
Initial 
Action Description 
Sign & 
Section C 
Chief Eng, 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


~ 


\ 
. 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Picldist Print 


'Tuesday, 
May 10,2011 
7:45:06AM 
Page 2 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 


Work Order 
10: 
69360 


Parent 
Item: 
D412-664-203 


Parent 
Item Name: 
Crosstube Aft 


'03i89~i\ 


111111111111111111111111111/11111111111111111 
Chafing 
Shield 


Manufactured 
No 
230 


Start Date: 5/10/2011 
Required 
Date: 5/18/2011 


Start Qty: 1.00 
Required 
Qty: 1.00 


Each 
240000 
L 2 : 
2 


1111111111 
~ 
< ( -' 
C>-~ 
- '2-~ 


Loc Code 
!&£.Q!X 


4 


4 


20 


16 


4 


!&£.Q!X 
Loc Code 


5 


5 


69 


19 


50 


!&£.Q!X 
Loc Code 


13 


1 


12 


22 
I 
21 


230 
Each 
74.0000 
14 ~ 
4 


/11111/11/ 
~ 
'\ 
\ 
--01:- -"2.J 


230 
Each 
35.0000 
t 2; 
2 
C~~1~ 
1111111111' 
~ 


36065 


63982 


67587 


LG053 


FG 


'1 D3595-06.3~57o"1 
Manufactured 
No 


111111111111111111111111111111111111111111111111111111111111111111111111111 
RUBBER 
CUSHION 


Location 
~ .. 


FG 


37971 


42243 


LG055 


42243 


63406 
~. MS21920:2ir-, 
Purchased 
No 


111111111111111111111111111111111111111111111111111111111111 
\\'"1- ~tg 


Clamp(per 
MIL-DTL-8783C) 


Location 
'-'._. 
FG 


105884 


LG050 


116839 


117344 


-------_._-----_._._--------------------- 
Tuesday, May 10, 2011 
7:45:07 AM 
Shop Packet Print 
Page 2 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
, Approval 
Approval 
Chief Eng I 
Prod Mgr 
ac Inspector 


. 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
ac Inspector 
Chief Eng 
Chief Eng 
Date 


. 


: 


I 
. 
. 


NOTE: 'Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


PiekHst Print 
Page 3 
'Tuesday, May 10, 2011 
7:45:07 AM 


Work Order ID: 
69360 
11111111111111111111111111111111111 
Parent Item: 
D412-664-203 
111111111111 11111111111111 
11111111111111111111 
111111111111111111111111 
Parent Item Name: 
Crosstube Aft 
Start Date: 5/10/2011 
Required Date: 5/18/2011 


Start Qty: 1.00 
Required Qty: 1.00 
"- 
( 
2~' 
MS21920-30 
/ 
Purchased 
No 
230 
Each 
70.0000 
2 
j 


11111111111111111111111111111111111111111111111 
111111111 1111 
/11111 1111 
~"l 
l\,-'o-:f -::l-~ 
clamp(per 
MIL-DTL-8783C) 


Location 
.!&£.Q!x 
Loc Code 


LG050 
20 


109181 
20 


L0051 
50 


1I111~4.'f! 


111258 
50 
J~'wmillliliil, 
11111I111 11111IlInl 
- 
Purchased 
No 
250 
Each 
114.0000 


1\ 
Bolt 
\ 
Location 
.!&£.Q!x 
Loc Code 


ST340 
80 
q 
117366 
80 
. 
ST343 
34 


115905 
14 


116549 
20 
J1!'Ut.iIIIIIHII 
1111111111III1m 


Purchased 
No 
250 
Each 
67.0000 


11111111'--: _ft211~' 
l 
Location 
.!&£.Q!x 
Loc Code 


ST344 
67 
,JJ;;;~mUigIIIIIII~lIi.llnlilili~163J 
Purchased 


115316 
17 


117366 
50 


No 
250 
Each 
0.0000 
1'&- 
18 
Jd~£ 
/111111111--'& 1J~J 
X'\ 
Washer 
. 
, 


Tuesday, May 10,2011 
7:45:07 AM 
Shop Packet Print 
Page 3 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
S~ction A 
Initial 
Action Description 
Section C 
Chief Eng.' 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
,,' . 


. 


If 


- 


I 
. 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Pickltst Print 


'Tuesday, May 10, 2011 
7:45:07 AM 
Page 4 


11111111111111111111111111111111111 


11111111111111111111111111111111111111111111111111111111111111111I1111 
Start Date: 5/10/2011 
Required Date: 5/18/2011 


Start Qty: 1.00 
Required 
Qty: 1.00 
t . 
298.0000 
. 
6 
6 


1/11111111 
J11J-I-&o1q 


Lor Code 
Lor Qty 


298 


298 


250 
Each 


117343 
~ 
r' 
<J' 
'" 
e- 
r 


ST300 


No 
Purchased 


Parent 
Item: 
D412-664-203 


Parent 
Item Name: 
Crosstube Aft 


Work Order 
10: 
69360 


Tuesday, May 10,2011 
7:45:07 AM 
Shop Packet Print 
Page 4 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


- 


, 
. 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


i----- 
'I 
\ 


.~ 
\ 


DART AEROSPACE 
LTD 
Work Order: 
r;,qaroo 
, 


DescriDtion: 
Crosstube 
HiQh Aft (412) 
Part Number: 
0412-664-203 


InsDection 
Dwa: D412-664-243 
Rev: E 
Paae 1 of 1 


•• 


" 
Required 
Dimension 
Min 
Max 
Height 
24.24 
24.50 
1/2 Soan 
53.59 
53.85 
AnQle 
49 
52 
Total Span 
107.18 
107.70 


I 
ii 


-5).~-----1-..---~1 
+jd v1 
S-3.~t!P 


" 
Comments 


,.; 
Rev 
Date 
Revisedb 
A 
07.02.06 
KJ/JM 
B 
07.05.08 
KJ/JLM 
., 
C 
10.02.02 
KJ 


H:lso\forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 


l 
... 
. '. 


DATE 
STEP 


WORK ORDER CHANGES 


PROCEDURE 
CHANGE:\- 


, , 
I;.: 
'. 


;By 
Date 
Qty 


1"- 
- 
. e' 
••:~.("'" 
<t 
. 
-"~-.... 
\" f 
• 
' ••..•..... "" 
~.~ 
! 
.•~ 
...~, 
'::..... 
~ 
. .......-/ 
" ''f.,. ?' 
. 
'. 
~ 
• 
I-~.. _--~" 
Approval 
,7' 
\ 
Chief Eng / 
App~qval 
Prod Mor 
QC Inspector 


'", 
" , 
I 
',. 


" 
" 


'~. 


-', 
'. 


.... 


~., 
• 


" 
",: 


.' 


, 
( 
u......I"i 
.-it ,;.J, 
'. ,j 
,- 


I 
" 
i 
, 
'. 


! 
, 
, '. 


Part No: 
. 
" 


, Resolution:\ 
r- 


PAR#: 
Fault Category: 


Disposition: 


NCR: Yes 
No 
DQA: 


QA: NlC Closed: 


Date: 


Date: 


.,~, 
NCR: 
WORK O~~ER 
NON.~CONFOR~ANCE(NCR.) 


DATE 
STEP 
Description of NC 
Section A 


• 
f If ~i 
Corrective 
Action 
. 
Section B 


Initial"'" ki' 
Action Description 
,Chief Eng 
'." 
Chief Eng 


.( 


Sign & 
Date:' 


Verification 
Section C 
Approval 
Chief Eng 
Approval 
QC Inspector 


,.' 
J 


'. 


.•.. 
''1( 
: 
- 
-.'. 


.. 
.. 
, 
' 


..•.... 
~~ 


~ .... . 


,', 


-..• 


NOTE: Date & initial all entries 
\ 


H:\fFORMS\Quality 
Assurance\approved 
Q~X~~RWO,RevE 
~~~,~.:.. '~-'i, 


'~'~'~.- ••. 
'..\ 
.1., 


',' 


.".;. 
,t!:,'., 


D 


C 


B 


A 


2 


4 


4 


5 


5 


6 


6 


7 


7 


8 


8 


, 


Item 
Qty 
Part Number 
Description 
SHOPcopy 
0 
-243 
RETURN TO 


1 
x 
0412-664-243 
CROSSTUBE 
ASSEMBLY 
1412 HIGH 
AFT) 
ENGINEERING 


2 
1 
06009-129 
CROSSTUBE 
UNCONTROLLEDcopy 


3 
2 
03595-063-570 
RUBBER 
CUSHION 
SUBJECf TO AMENDMENT 
4 
1 
02896-1 
SUPPORT 
- 
5 
2 
03189-1' 
CHAFING 
SHIELO 
W\THotrr 
NOflCE 


6 
2 
02856-600-1009 
ABRASION 
STRIP 
WORK ORDER 


7 
4 
MS21920-28 
CLAMP 
No~3.-U'- 
8 
2 
MS21920-30 
CLAMP 
OR 
MS21920-32 
. 
C,£I(/e:6/ [0 
9 
AIR 
MAGNOBONO 
6398 
ROCKWELL 
SPECIFICATION 
RB0-120-023 
ADHESIVE 
(TEXTRON/BELL 
SPEC. 
299-947-100, 
TYPE 
II, CLASS 
2 
AOHESIVE) 


GENERAL 
NOTES' 


1) 
MATERIAL: 
MANUFACTURED 
FROM 
06009-129 
DEO ATTACKED 
FINISHED 
LENGTH 
= 124.10OtO.020 
(BEFORE 
BENDINGfTRIMMING) 
.. 
2) 
FINISH: 
CHEMICAL 
CONVERSION 
COAT PER DART OSI 0054.1 
I-- 
PRIME 
INSIDE 
AND OUTSIDE 
PER DART OSI 005 4.2 
PAINT OUTSIDE 
PER DART OSI 005 4.2 
3) 
TOLERANCES 
ARE PER DART OSI 018 UNLESS 
OTHERWISE 
NOTED. 
RELEASED 
4) 
UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED. 
5) 
BREAK 
SHARP 
EDGES: 
0.005 
TO 0.010 
MAX. 
~.rl 2009~10.~ 
6) 
IDENTIFICATION: 
SCRIBE 
DART 
PART NUMBER 
"D412-664-243" 
AND BATCH 
NUMBER 
ON INSIDE OF 
CUFF 
USING 
VIBRATING 
SlYLUS. 
7) 
WEIGHT: 
47.0 Ibs (PER 
IIN-D212-664) 
8) 
PART IS SYMMETRIC 
ABOUT 
CENTERLINE 
9) 
RUN CUTTER 
OFF PART 
BLEND 
OUT EDGE 
LONGITUDINALY, 
TRANSITION 
SHOULD 
BE SMOOTH. 
10) 
BEND 
PROGRESSIVELY 
WITH 
A MINIMUM 
OF 8 PASSES. 
MAXIMUM 
TUBE 
FLATTENING 
DUE TO 
E 
REFORMAT/REVISEGENERALNOTES; 
, RF 
09.09.30 
BENDING 
IS 6% BASED 
ON O.D. 
REORGANIZEDVIEWS AND REFORMATIEDDRAWING 
11) 
L10UID 
PENETRANT 
INSPECT 
OUTSIDE 
SURFACE 
OF CROSSTUBE 
PER OSI 038. 
TO CURRENTSTANDARDS; RELOCATEDFLAG#6 PER 
12) 
INSTALL 
D2896-1 
SUPPORT 
USING 
0.03" 
TOO.06" 
THICK 
LAYER 
OF MAGNOBOND 
6398 TO THE 
PAR 06-046 IZN A6.3); ADOTOLERANCE(ZN 86-3, C4-3, 


SURFACE 
OF 02896-1 
THAT 
WILL 
BE IN CONTACT 
WITH 
THE CROSS TUBE PER OSI 015. 
LET CURE 
C6.3 & C5-3); MOVEDTURNINGDETAIL& UPDATED 


FOR 12 HOURS 
AFTER 
INSTALLATION 
AND 
PRIOR 
TO PACKAGING. 
TOLERANCETO SHEET4. 
- 
13) 
INSTALL 
MS2192Q-30 
CLAMPS 
(OR -32) WITH 
D3595-063-570 
RUBBER 
CUSHIONS 
TO SECURE 
THE 
0 
REMOVE 02732-056. CHANGE TO 03595-063-570 
PH 
07.03.09 


D2896-1.SUPPORT 
ON TOP 
SIDE OF THE CROSSTUBE 
ENSURE 
CLAMPS 
ARE OPPOSITE 
OF 
C 
REMOVE D265lH;()0-1087, ADO 02732-056 & 
MB 
06.10.27 
CROSSTUBE 
SUPPORT. 
MAGNOBOND 6398. MS2192ll-32 WAS MS21920-30 
14) 
INSTALL 
02856-600.1009 
ABRASION 
STRIPS 
WITH 
A 0.13 REF GAP ON BOTTOM 
SIDE OF 
B 
ADO HOLES FOR COMPATABILITY WITH BHT/AA 
PH 
05.02.04 
CROSSTUBE 
PER OSI 035. 
SKIDTUBES 
15) 
EXTREME 
CARE 
MUST BE TAKEN 
TO PROTECT 
THE OUTSIDE 
SURFACE 
OF THE TUBE. 
THE 
A 
NEW ISSUE 
PH 
01.10.17 
OUTSIDE 
SURFACE 
MUST BE SMOOTH 
AND FREE 
FROM SURFACE 
DEFECTS 
SUCH 
AS SCRATCHES. 
REV. 
DESCRIPTION 
BY 
DATE 
NICKS. 
OR DENTS. 
DEFECTS 
UP TO 0.005" 
MAY BE BLENDED 
OUT LONGITUDINALLY. 
CIRCUMFERENTIAL 
GRIND 
MARKS 
ARE UNACCEPTABLE. 
DESIGN 
ffl 
DART AEROSPACE 
LTD 
16) 
TOROUE 
CLAMPS 
80 TO 100 IN,LB. 
ENSUREATLEAST 
1.5 THREADS 
SHOWING 
IN SAFETY 
AND 
DRAWN 
RF 
HAWKESBURY, ONTARIO, CANADA 
. 


THAT NUT HAS NOT BOTTOMED-OUT 
AFTER 
TOROUING. 
CHECKED 
fP 
DRAWING NO. 
REV. 
E 
.. 
MFG.APPR. 
r:t. 
0412-664-243 
SHEET 1 OF4 


APPROVIED 
AltO 
TITLE 
SCALE 


DE APPR. 
-IIIJ 
CROSSTUBE 
ASSEMBLY 
(412 
HI AFT) 
NTS 


DATE 
09.09.30 


COPYRIGHT02001 
BY 
DART 
AEROSPACE 
LTD 


1'Ml$OOC~TI$PlltV 
••••.••• ;OCOttRltHlU.LNlDIS~OCINTlEfi)IPl'IfSStolC1lTlONn.t>.TrrlS 
OlO1'TODEusm'oA~PlI'IFO!EOOICOI'E)Ol>COllllol\,l'tlC.OfEl)TOIHfOTHt~PQt~ 
•••m«;rw'T 
WRITTE"'I'Vl"'lSSIa'InlOOllltollTAl!IlO5PACElTO. 
I 
, 


C 


B 


A 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Fault Category: 
_ 
Part No: 
PAR #: 
_ 


Resolution: 
_ 


NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 


" 


NOTE:" Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


8 
7 
6 
5 
4 


D 


C 


[ID[IDOD 
02896-1 SUPPORT 
03595-063-570 
RUBBER CUSHION, 2X 
OD OD 
MS2192Q-30 CLAMP, 2X 


02856-60Q-1009 A8RASION STRIP ~ 
03189-1 CHAFING SHIELD (1, INSTALLED OVER ABRASION STRIP) 


MS21920-28 CLAMP, 2X rr;; 


2PL 
\ 
A 


A6-2 


SYM 


0412-664-603 
BENT TUBE 


SHOP COpy 


REf URN TO 


ENGINEERING 
UNCONTROLLED 
COPY 


SUBJECf 
TO AMENDMENT 


WITHOUT 
NOTICE 
WORK ORDER 
NO.~3_<a:)_ 


D 


c 


0212-664-243 
ASSEMBLY DETAIL 


8 


A 


[ID 
APPLY MAGN080NO 
BETWEEN 02896-1 AND 
THE CROSSTUBE 


02896-1 
SUPPORT 
REF 


D3595-063-570 
RUBBER CUSHION 
UNDER CLAMP. REF 


7 


SECTION 
B-B 
SCALE4X 


6 


04-2 


5 


SECTION 
A-A 
SCALE4X 


4 


C6-2 


OD 
MS21920-28 CLAMP 
REF 


3 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
09.09.30 


DEO ATTACHED 


R 
ELEASED 
•• 
2009-10~ 


DART AEROSPACE 
LTD 
HAWKESBURY. ONTARIO, CANADA 


DRAWING NO. 
REV. E 


D412-66<1-243 
SHEET 2 OF 4 


TITLE 
SCALE 
CROSSTUBE ASSEMBLY (412 
HI AFT) 
NTS 


COPYRlGHTC 
2001 
BY DART 
AEROSPACE 
LTD 


ncsDOO.AoE 
•• rJSI'lW.1"E...,.DCONflllE>;TlAI."'flll'!Sl.l'f'O.JtoO!lT 
••• D:l"IlES5~T""T!TIS 
MOrro~uSElfORAJ('(PU~EOIlCOPtl::"DOIt~JC.oftDTO""'OTOltRPER$ONwnwoo..r 
""",,"ENPERM3 
__ 
DAIU.t£llOSPIlC:ElTD 


B 


A 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
OC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
OC Inspector 
Chief Eng 
Chief Eng 
Date 


. 
. 


NOTE: Date & initial all entries 


H:\fFORMS\Ouality 
Assurance\approved 
OA\NCRWO 
RevE 


8 
7 
6 
5 
4 
3 


c~ 


31.96" (812mm) 
TO END OF R102.0 BEND 
ALONG CENTERLINE 


------- 
-----~ 
--- 


o 


c 


SHOPCOl'Y 


00.3861.~ 
HOLE TO BE ALIGNED 
WITHIN to.001 OF HOLE 
ON OTHER SIDE OF CUFF 
: I 


c~ 
I 
I 


I 
I 
I 
<t 
SYM 


R102.Ot2.0 
\ 
ill 
55.03tO.13 


53.72tO.13 


25.94<0.13 


o 


c 


110.06tO.25 
--.-.•,n 't.l .,(") 
~~"-.J_"" 


00.386:ci'~ 
HOLE TO BE 
ALIGNED WITHIN to.001 
OF HOLE ON OTHER SIDE 
OF CUFF 
2.pL 


B 


A 


R 
ELEASED" 


. 
2009 -10- 2 9 
.rvf 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV. E 
D412.664-243 
SHEET 3 OF 4 


TITLE 
SCALE 
CROSSTUBEASSEMBLY(412 
HI AFT) 
NTS 


COPYRIGHT e lOU BY DART AEROSPACE 
Lm 


TNlSOOCVIoIElW'IISPIll'\I"TE 
••• DCOHFIOENrw.NCIIS~IBlOltI>ll:~COIroOnooo~""TIt\$ 
NOTlODEvs:roFOl1otf"~~::"'~~::l'~:O°I_OlA$OPl~ 


ENGINEERING 
UNCONTROLLED 
COP'! 


SUBJECT' TO AMENDMEN 
1 
WITHOUT NOTICE 
WORK ORDER 
NO._((£{:3-W- 
DEO AlTACHED 


DESIGN 


DRAWN 


CHECKED 


MFG. 
APPR. 


APPROVED 


DE APPR. 


DATE 
09.09.30 


0.625 
REF 


SECTION 
C-C 
05-J 
SCALE4X 


03.500 
REF 


0412-664-603 
ITD 
BENDING AND DRILLING DETAIL ill 


VIEW 
0.0: 
CUFF DETAIL 
SCALE4X 


C1-3 


B 


A 


8 
7 
5 
4 
3 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Resolution: 
_ 


Part No: 
PAR#: 
_ 
Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


"Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 
. 


NOTE~ Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


.. 


8 
7 
6 
5 
4 
2 


o 


c 


8 a 
o 
~ ~ 
~ 
~ ~ 
LJ 
2.990~~ 
'I r 


,,-------------------------~- 


2.618 
----------~t_-- 


~-----------------------~t~l~---- 
1-----'/ 


SEE DETAIL GA~ 
A7-4 


300 X 0.500 
DEEP 
[I) 
CHAMFER 


SEE DETAILF 


A2-4 


3.429~~ 
3.308~~ 


R100.0 
TRANSITION 
BETWEEN 
TAPERED 
SECTIONS 


3.163~~ 
3.019;r.~ 


R100.0 
TRANSITION 
BETWEEN 
TAPERED 
SECTIONS 


0 
0 
0.625 
WALL 
8 
8 
.,; 
STOCK, 
REF 
.,; 
+t 
8 


•.... 
0 
0 
'" 
3.500 
.,; 
STOCK,REF 


.2-4 
SEE DETAILE 


2.618~~- 


• 
2.684~~ 


2.748~~ 
c 


D 


SHOP 'tiB~r 
E: 
RECROSS'iiiiiECUFF 
DS-4 
SCALE5X 
ENGINEERINU 
UNCONTROLLED 
copy 


SUBJECT TO AMENDMENT 


WITHOUT 
NOTICE 
WORK ORDER 
No.__ (j£J:2i{I?I;2 


B 


A 


DEO ATTACHED 


DELEAS 
ED 
n 2009-1~ 


DART AEROSPACE 
LTD 
HAWKESBURY. ONTARIO. CANADA 


DRAWING NO. 
REV. 
E 


0412-664-243 
SHEET 4 OF 4 


TITLE 
SCALE 


CROSSTUBE 
ASSEMBLY 
(412 
HI AFT) 
NTS 


COPYR)GHT 
e 20Ct 
BY DART 
AEROSPACE 
LTO 


Tl<tSDCJCl,I"SIflS_.Ut,yll)CO"lF'JODlfl 
•••. olIfOISSUPI'lI~DOIlI'HIiExl'l<E9SC(lO<tJ11CNTWlTITIS 
HOTT08E~'sEDFOllNfY~=~c:e,~~:.;~=~~~no~~~QI>lfOIlpt:IlSQOl...mt:llJT 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
09.09.30 


DETAIL F: 
TAPER 
RUN.QFF 
NOT TO SCALE 


RUN OFF 
PART 


D412.664.243TRN ffi 
TURNING DETAIL 


R100.0 
REF 


TAPER 
UNIFORMLY 
FROM 
[I) 3.429 ~~ 
THROUGH 
TO 
3.500'8.~ 
RUNNING 
OFF PART 


C2-4 
DETAIL G: 
CUFF TRANSITION 
SCALE lOX 


B 


A 


8 
7 
6 
5 
4 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
Qty 
Approval 
Approval 
By 
Date 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


., 
. 


WOTE:'Date 
& initial all entries 
. 
•~~ H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


, 


.....• 
~, 


SCALE 


" "NTS 
SHEET NO. 


SHEET 10 
2 


DE APPR. 


DATE 
,r.01.11 


DART AEROSPACE LTD 
ENGINEERING ORDER 


MFG.APPR. 
~ 


DATE 
II. 
D;>. 
3 i 
DATE 
11.03.31 
DATE 


" 
DRI\WING NO. 
TITLE 
0412-664-243 
CROSSTUBE ASSEMBLY (41 


DRAWN 
CHECKED 


PURPOSE: 
REMOVED ABRASION STRIP IN FAVOR OF A THIN LAYER OF PROSEAL 890. 


CHANGE: 


PARTS LIST IS AMENDED AS FOllOWS: 


Item 
Qty 
Part Number 
Description 
.243 


6 
0 
02856-600-1009 
ABRASION STRIP 


WAS: 


~ 
D2856-600-1009 
I ABRASION 
STRIP 


SHOP COpy 


REf URN TO 


ENGINEERING 
UNCONTROLLED COpy 


SUBJECT TO AMENDMENT 


WITHOUT 
NOTICE 
WORK ORDER 
NO"_eB~O- 


NOTES 2 AND 14, SHEET 1 ARE AMENDED AS FOllOWS: 


IS: 


2) 
FINISH: 
CHEMICAL CONVERSION 
COAT PER DART aSI 0054.1 
PRIME INSIDE AND OUTSIDE PER DART aSI 0054.2 
MASK UNDERSIDE OF CROSSTUBE AS SHOWN (HATCHED AREA) 
PAINT OUTSIDE PER DART aSI 0054.2 
AFTER PAINTING, APPLY CLEAR COAT ON HATCHED AREA 


14) APPLY A THIN COAT OF PROSEAL 890 ON INSIDE CONCAVE SURFACE OF D3189-1 
CHAFING SHIELD AND LET CURE PER MANUFACTURER'S 
INSTRUCTIONS. 
INSTALL 
PROSEALED 
D3189-1 CHAFING SHIELD ONTO CROSSTUBE BY APPLYING A THIN COAT OF 
PROSEAL 890 ONTO CROSSTUBE. 
BE SURE TO ELIMINATE ANY AIR GAPS. 


WAS: 


2) 
FINISH:" CHEMICAL CONVERSION 
COAT PER DART aSI 0054.1 
PRIME INSIDE AND OUTSIDE PER DART aSI 0054.2 
PAINT OUTSIDE PER DART aSI 0054.2 


14) 
INSTALL D2856-600-1009 
ABRASION STRIPS WITH A 0.13 REF GAP ON BOTTOM SIDE OF 
CROSSTUBE 
PER aSI 035. 


COPYRlGHT@2011 
BY DART AEROSPACE 
LTD 
" 
THIS OOCUtdENllS 
PRIVATE ANDCONFIDENTlAl. 
AND IS SUPPlJE.DON 
THE EXPRESS 
COHOfTION1HAT 
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ANy' PURPOSE OR COPIED oR Ca.MJHICATED 
TO ANY OIKER 
PERSONWIfHOtIT 
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Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
OC Inspector 


Fault Category: 
_ 
Part No: 
PAR #: 
_ 


Resolution: 
_ 


NCR: Yes No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
OC Inspector 
Chief Eng 
Chief Eng 
Date 


•. 


NOTE~ Date & initial all entries 
. 
•••• 
H:\fFORMS\Ouality 
Assurance\approved 
QA\NCRWO 
RevE 


DRAWING NO. 
D412-664-243 


DRAWN 


DATE 
11.03.31 
DATE 


DART AEROSPACE 
LTD 
ENGINEERING ORDER 


MFG. APPR. 
p:- 


DATE 
tf.o'S.;S 
( 


D.E.O. NO. 
0412-664-243- 
-1 


APPROVED 


DATE 


SHEET NO. 


SHEET20F2 


DE APPR. 


DATE 
1(.D'$."31 


SCALE 


NTS 


ODlJD 
02856-600-1009 
ABRASION 
STRIP 
03189-1 
CHAFING 
SHIELD 
(1, INSTALLED 
OVER ABRASION 
STRIP) 
MS21920-28 
ClAMP, 
2X 
2PL 


03189-1 
REF 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0412-664-243 
ASSEMBLY 
DETAIL 
I 


rAS: 


I 
I 
I 
I 


I 
I, 
aJ 
I 
MASK AREA 
PRIOR TO PAINTING 
AND 
I 


APPLY 
CLEAR 
COAT AFTER 
PAlNTNe 
~ 
I 
G7~~------------------------F:e 
~ 
i 
gYM 


cm<El 
03189.1 
CHAFING 
SHIELD 
(1, INSTALLED 
OVER PROSEAL 
890). 
MS21920-28 
ClAMP, 
2X 
2PL 


COPYRIGHHl2011 
BY DARTAEROSPACE LTD 
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IS PRIVATE AND CONFmENTIAL 
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IS SUPPUEC 
ON THE EJCPRESS 
CON01TlON 
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PlJRPOSE OR COPIED OR COMMUNICATED 
TONf'( Oll£R 
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wRrrTEN 
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"",}.. 
Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / ' 
. 
Prod Mqr 
QC Inspector 
, 
, 
.' 


.' 


/ 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
~ 


f ~.l,~" 


, 
.. 


NOTE~ Date & initial all entries 
. 
, ~ H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 
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DART AEROSPACE 
LTD. 


5.0 
PARTS 
LIST 


5.1 
HIGH GEAR CROSSTUBES 


REFERENCE ONLY4 
IIN-D212-664 
Page 18 of 20 


Item 
-101 
-201 
\ 
:2~~J 
Part Number 
Description 


CROSSTUBE INSTALLATION, 
X 
0212-664-101 
204/205/210/212/214/412, 
UH-1H, 
UH-1A1B/E/F/UP, TH-1F/L, HH-1K HIGH FWD 
CROSSTUBE INSTALLATION, 
X 
0212-664-201 
204/205/210/212/214, 
UH-1H, 
UH-1A1B/E/F/LlP, TH-1F/L, HH-1K HIGH AFT 


X 
\D412.6~4.~03 J 
.CROSSTUBE 
INSTALLATION,' 
\412 HIGH AFT 
r" 
....:J 


CROSSTUBE ASSEMBLY, 
1 
1 
D212-664-141 
204/205/210/212/214/412, 
UH-1H, 
UH-1A1B/E/F/L1P,TH-1F/L, HH-1K HIGH FWD 
CROSSTUBE ASSEMBLY, 
2 
1 
D212-664-241 
204/205/210/212/214, 
UH-1H, 
UH-1A1B/E/F/LlP, TH-1 F/L, HH-1K HIGH AFT 


3 
t 1 --' 
D412-664-243 
\CROSSTUBE ASSEMBLY, 
412 HIGH AFTI 
. 


10 
2 
* D2893-1 
SUPPORT 
11 
4 
* D3595-063-450 
RUBBER CUSHION 
12 
4 
* MS21920-25 
CLAMP (OR MS21042-26) 
13 
4 
AN6-35A 
BOLT 
14 
4 
AN6-36A 
BOLT 
15 
6 
MS21042L6 
NUT (OR MS21042-6\ 
16 
18 
AN960JD616 
WASHER 


20 
2 
* D2940-1 
SUPPORT 
21 
4 
* D3595-063-530 
RUBBER CUSHION 
22 
4 
* MS21920-28 
CLAMP (OR MS21042-30\ 
23 
4 
AN6-40A 
BOLT 
24 
2 
AN6-41A 
BOLT 
25 
6 
MS21042L6 
NUT (OR MS21042-6) 
26 
18 
AN960JD616 
WASHER 


30 
"',1-1 
*~D2896~1- . :-'.-: 
:SlJP.P.DRI:::7 
31 
2 
* D2856-600-1009 
ABRASION STRIP 
32 
r27 
*W3595-063-570 
- 
.RUBBER CUSHION;:. 
33 
"4..., 
LMS21920-28 
.- . Cl.:AMP 
34 
.2 
;;'* 
MS21920-30 
. CLAMP.(ORMS21042~32.\~ 


35 
~4 
.AN6=-40A- - 
_.~ 
....• - , BO[1> 
36 
," -2 
.AN6"41A" .. 
-- 
.~T -BOLT.:> 
37 
- 
6 
MS21042L6 
- 
--- 
NtH (OR MS21042-6) 
38 
,18 
- 
AN960JD616 
WASHER:::. 
. - 
39 
,--'-2'1 
t 
* D3189-1 
- 
--.CHAFING SHIELD7 


50 
1 
1 
D3428-1 
PLACARD 


*REFERENCE ONLY. 
PARTS ARE INCLUDED IN D212-664-141/-241 OR D412-664-243 ASSEMBLIES ABOVE 
NOTE: KITS INCLUDE EXTRA HARDWARE FOR COMPATIBILITY WITH BOTH DART AND BELL/AA 
SKIDTUBES. 
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~ 
ACUREN 


RAPPORT D~INSPECTION PAR RESSUAGE 
p- 12:376 
I 
•, 


CLIENT 


AnENTION 


ADRESSE 


PROJET 


ITEM(S) EXAMINE 


DATE 


N° 
TRAVAIL 


ACUREN 


N° 
CLIENT PO/WO 


SITE DE TRAVAIL 
- 


rlf'JD 
ACCEPTATION STD. 
SL.e~"'.eS 


PAGE 
I 


__ 
7 


I 


IB1>M 


o 
SOUDEE 
MACHINEE 
0- 4°C/20°F 
A 10° C/50°F 


o 
METAL PROPRE 
0> 52°c/125°F 


o 
ENAILLEE 


1O°c/50°F A 52°c/125°F 


VABLEA L'EAU 
0 METHODE DISSOLVANT 
0 PRE-EMULSIONNANT 


LUM. 
NOIRE SIN I 
0 PUISS. > 1 000 IJW/CM2 
0 AMBIANT < 2 fc 


EQUIP. LUMIERE 0 LAMP. POCHE 
I!rCAMP.CULASSE 
0 PUISS.> 100 fc @ SURFACE' 


AUTAES 


METRE LUM. N/S (>O'S1, 
DATE CAL DUE 
>10 
10 


o 
SEC 


LT-~'2.. 
DATE/REV. 
;JCId ~ 


o VISIBLE 


N° PROCEDURE 


LUORESCENT 
I~ x.. 


TEMPS PENETRATIONMIN. 


TEMPS SECHAGEMIN. 
S;). 
TEMPS REVELATIONMIN. 


~ON 
AQUEUX 
0 AQUEUX 


SURFACEINSPECTEE 


CONDITION SURFACE 
0 MEULEE 


TEMPERATURE SURFACE 0 < - 4°C/20°F 


N° 
ITEMS 


DESCRIPTION 


DESCRIPTION 
DES TRAVAUX 


Etendue des Services 
L'entente 
selon 
faquelle 
Ie Groupe 
Acuren 
Inc. Execute 
les services 
ne concerne 
que les enonces 
par ecrit. 
En aucune 
circonstance 
ces services 
ne s'etendent 
au-de/a. de I'execution 
des services 
demandes. 
II est 
entendu 
que toutes 
les descriptions, 
les observations 
et les expressions 
d'opinions 
faites par Acuren 
ref/Ment 
les opinions 
ou les observations 
de I'entreprise 
fondees 
sur /'information 
et les hypotheses 
fournies 
par Ie 
proprietaire/operateur, 
et elles no constituent 
pas des declarations 
ou des garanties 
ou ne peuvent 
etra interpretees 
comme 
constituant. 
Le Groupe 
Acuren 
Inc. N'assume 
aucune 
des responsabilites 
du proprietaire/ 
operateur, 
et Ie proprietaire/operateur 
conserve 
la responsabi/ite 
entlere 
des decisions 
prises 
en matiere 
d'ingenierie, 
de fabrication, 
de reparation 
et d'usage 
Ii partir 
de I'information 
ou des donnees 
fournies 
par 
Acuren 
en rapport 
avec les services 
decr;ts 
dans les presentes 
ne peuvent 
exceder 
Ie coOt des services rendus. 


Norme de Diligence 
Dans /'execut;on 
des services, 
Ie Groupe 
Acuren 
Inc. Applique 
Ie degre 
de diligence, 
Ie sain et la competence 
normalement 
exerces 
dans des c;rconstances 
5emblables 
par d'autres 
foum;sseurs 
de ce type de serv;ces 
operant 
dans la meme 
lacalite 
ou dans une localite 
simi/aire. 
Aucune 
autre garantie, 
implicite 
ou explicite, 
n'est 
faite au vaulue par Ie Groupe 
Acuren 
Inc. 


SiGNATURES 


REPRESENTANT 


NOM 
(MOULE): 


ONGC 
NIVEAU 


ONGC 
N° REGISTRATION o 
8e) 


FTJ#: 00"'3>7 


RAPPORT 


REVISE PAR: 
NOM 
2"'" TECHNICIEN 


ONGC 
NIVEAU 
SNT 
NIVEAU 
_ 


ONGC 
N° REGISTRATION 


INITIALES 


BLANCHE. 
COPIE DU CLIENT 
JAUNE - COPIE DU BUREAU 
ROSE - COPIE DU TECHNICIEN 
;t~ 
OR - COPIE DU BUREAU 


LFD-H3044 


PT Decembre 2D05 


